A new genus and species of gnathiid isopod, Tenerognathia visus, is described on the basis of three male specimens sampled from coral rubble infauna in the Ryukyus, Japan. The dorsal view of the gnathiid, having small mandibles, large eyes, and a slender body, is more similar to larvae than adult males of other gnathiid species. The pylopod of Tenerognathia resembles that of Caecognathia, Elaphognathia, and Gnathia in the number of articles, but is distinctly more elongated. Morphologies of the mandibles, cephalon, and thorax are compared with these three genera.
Gnathiidae is an isopodan family including over 160 species worldwide, and twenty-one species, belonging to Caecognathia Dollfus, 1901 , Elaphognathia Monod, 1926 , and Gnathia Leach, 1814 , are currently known from Japan and adjacent waters (Cohen and Poore, 1994 ; see Saito et al., 2000; Nunomura, 2004; Tanaka, 2004) . Although only one species has been previously reported from the Ryukyus, southwestern Japan (Tanaka, 2004) , recent intensive examination of coral rubble has revealed a male gnathiid belonging to an undescribed species from Okinawa Island. Furthermore, two male specimens of the species were found from Ishigaki Island. Using Cohen and Poore's key to gnathiid genera (1994) , this gnathiid keyed out to Caecognathia, Elaphognathia, or Gnathia, based on the number of pylopodal articles. However, the morphology of the pylopod was different from that of these three genera. Furthermore, small mandibles, very large eyes, and a smooth narrow body were different from males of other known gnathiids. Thus, it is considered to be a distinct taxon meriting generic rank. A new genus, Tenerognathia, is proposed for the species, and the species is described.
MATERIALS AND METHODS
A male specimen was collected in a coral reef neighboring the Cape Maeda, Okinawa Island, the Ryukyus, Japan. Coral rubble was sampled from the reef on 15 November, 2002 by the author, and the infauna was washed out in fresh water in the laboratory. The gnathiid was initially fixed in 10% Formalin in seawater, displaced by 70% ethanol, and dissected. Each appendage was separated from the body and mounted in Canada balsam on a glass slide. Additional specimens were collected at the reef edges of Urasoko Bay, Ishigaki Island, the Ryukyus, Japan, by Dr. Y. Takada of the Ishigaki Tropical Station, Seikai National Fisheries Research Institute, Fisheries Research Agency, Japan, by using coral rubble traps (see Tanaka, 2004) , which were deposited for a 4-week period and retrieved on 20 May, 2003. Specimens were fixed and preserved in 70% ethanol.
The male holotype is deposited in the National Science Museum, Tokyo (NSMT), one male paratype in the Natural History Museum and Institute, Chiba (CBM), and another male paratype in Museum Victoria, Melbourne, Australia (NMV). Measurements given in this paper indicate the length from the tip of the head to the posterior end of the pleotelson. The terminology used herein follows Cohen and Poore (1994 Description.-Holotype male: Cephalosome elliptical, 1.3 times as wide as long, one-sixth length of animal. Eyes very large, lateral and sessile, each composed of 44 ommatidia. Supraocular lobe absent. Frontal border narrow, bearing 4 setae dorsally. Mediofrontal process small and blunt; lateral process lacking; no scissura; no sulcus.
Pereonites smooth, weakly chitinized, with several simple setae of various sizes. Pereonite 1 very short, not reaching lateral margins of cephalosome. Pereonite 2 narrower than cephalon; anterior border concave along cephalon. Pereonite 3 slightly longer than 2; posterior margin concave. Pereonite 4 as wide as cephalosome, with anterior constriction, lacking anterolateral lobe and median groove. Pereonite 5 almost same width and twice length of pereonite 4, without dorsal sulcus and areae laterales. Pereonite 6 wider than length, lacking lobuii, dorsal sulcus and lobi laterales; posterior margin concave. Pereonite 7 short, half width of pereonites 4-6, with rounded posterior margin.
Pleon subequal to the length of pereonites 4-6 combined; lateral margins almost parallel; pleonal epimera not Antenna 1 with 3 peduncular articles. Peduncle 1 subequal in length to 2, with 1 seta. Peduncle 2 bearing 4 simple setae distally. Peduncle 3 longer and narrower than 2, with 5 simple setae. Flagellum of antenna 1 with 4 articles; articles 1 and 4 reduced; article 2 longest; 1 simple seta on article 1 and 2; 1 aesthetasc on article 2 and 3; article 4 terminating in 1 aesthetasc and 4 simple setae. Antenna 2 with 4 peduncular and 7 flagellar articles, twice as long as antenna 1. Peduncular articles 1 and 2 short and together subequal to length of peduncle 3; peduncle 2 with simple seta; peduncle 3 bearing 1 feathered seta and 7 simple setae; peduncle 4 longer than 3, with 6 simple setae and 5 feathered setae. Flagellum as long as peduncles combined.
Mandibles very small, two-seventh length of cephalosome, with acute apex curved inward; without mandibular incisor and internal lobe. Carina unarmed; blade smooth.
Maxilliped with oval basis and palp of 4 articles; endite reaching beyond middle of article 1 of palp. Palp narrow, bearing plumose setae on palp articles 1-3; palp article 4 small, without plumose setae but with a few simple setae on tip.
Pylopod 2-articled. Article 1 elongated, curved anteriorly near base, with plumose setae on internal margin; 1 simple seta and 1 feathered seta on ventral surface. Article 2 oblong, fringed with short hairs on inner margin. Pereopods of usual gnathiid form. Basis oblong, with 2-3 feathered setae on dorsal margin and 1 long simple seta distally; ischium rectangular and shorter than basis, with several simple setae of various sizes on distal end. Merus half length of ischium, with distal bulbous protrusion bearing 2-3 simple setae; several simple setae on internal margin. Carpus of almost same length as merus, without distal protrusion, bearing 1 short simple seta distodorsally; 1 serrated spine and 2 simple setae on distal end in pereopods 4-6. Propodus oblong, as long as merus and carpus combined, with dentate margin bearing simple setae; 2 spines on inner mid and distal point of propodus. Dactylus narrow, terminates in sharp pointing unguis, with a few simple setae. Pereopods 2 and 3 directed anteriorly, pereopods 4-6 posteriorly. Pereopod 6 longer than others, with long simple setae on ischium and merus.
Penes small, 2 contiguous papillae. Pleopods having both rami. Basis bearing 1 short simple seta and 2 coupling hooks on outer and inner margins, respectively. Exopod smaller than endopod; both rami with fringe of plumose setae. Endopod of pleopod 2 lacking appendix masculina.
Uropodal peduncle with 1 simple seta. Uropodal rami bearing numerous simple setae on outer and plumose setae on inner margins; exopod smaller than endopod; endopod not extending beyond apex of pleotelson.
Etymology.-The species name comes from the Latin visus, meaning sight, for large eyes of the new species (noun in apposition).
Remarks.-The present new species, Tenerognathia visus, is established based on three male specimens found in coral rubble infauna from the Ryukyus, Japan. The female and larva are unknown. The dorsal view of T. visus is more similar to larvae than males of other gnathiid species because of the small mandibles, extremely large eyes, and slender thorax without grooves and dorsal sulcus.
Larval gnathiids generally have mandibles, maxillules, maxillipeds, and gnathopods (pereopods 1 equivalent to the pylopods in adults) as their mouthparts (Monod, 1926; Smit and Basson, 2002; Tanaka, 2004) . The maxilliped is composed of an elongated basis, an endite, and a 3-articled palp bearing simple setae on its tip. The larval gnathopod is pediform, its dactylus terminating in a sharp unguis (as in more posterior pereopods). On the other hand, T. visus lacks maxillules. The maxilliped is composed of a basis, weak endite and 4-articled palp fringed by numerous plumose setae externally. The 2-articled pylopod is flattened and has no unguis. These morphological features of T. visus are consistent with those of males or premales of gnathiids and indicate that materials examined in this study are not larval specimens.
The resemblance of T. visus to larval gnathiids alternatively suggests that the species is the ''premale'' stage of an unknown gnathiid species. The premale is a developmental stage. It was reported for Caecognathia calva (Vanhöffen, 1914) from the Antarctic and intermediates between the praniza and adult male (Wägele, 1987 (Wägele, , 1988 . The premale stage has not been found in other gnathiids whose life cycles have been studied (Mouchet, 1928; Klitgaard, 1991; Tanaka and Aoki, 1998; Smit et al., 2003) . Premales of C. calva have less conspicuous mandibles and a narrower cephalon than adult males. However, the mandibles of premales are equivalent in morphology to those of adult males, and the broad cephalon with small eyes, a dorsal sulcus and supraocular lobes is also essentially the same as in the adult male (Wägele, 1987) . Therefore, premales can be easily distinguished from their larvae, and the morphological state is different from that of T. visus showing the small head with large eyes and no sulcus. Wägele (1987) reported that the premale of C. calva has a swollen fifth pereonal segment, having a dilatable membrane and no chitinized tergite. This may be the most important feature of premales, because the appendages are very similar to those of mature males. In T. visus, thoracic segments are weakly chitinized, and no dilatable membrane is observed. Therefore, the specimens are considered not to be premales but to be adult males.
The morphology of the pylopod, the highly specialized pereopod 1 covering the buccal cavity, is important to identify male gnathiids to the genus level. The pylopod of Bythognathia Camp, 1988 , is pereopod-like and is not operculate (Camp, 1988) . In Thaumastognathia Monod, 1926, and Gibbagnathia Cohen and Poore, 1994 , pylopods are very thin and elongated (Monod, 1926; Cohen and Poore, 1994) . Paragnathia Omer-Cooper, 1916, and Euneognathia Stebbing, 1893, possess a slightly widened 6-articled pylopod (Monod, 1926) . Bathygnathia Dollfus, 1901, and Monodgnathia Cohen and Poore, 1994, share 5-articled pylopod with article 2 enlarged, and Caecognathia, Elaphognathia, and Gnathia have 2-or 3-articled pylopod with article 1 enlarged (Monod, 1926; Cohen and Poore, 1994) . The 2-articled pylopod of Tenerognathia indicates a phylogenetic linkage with Caecognathia, Elaphognathia, and Gnathia, but the shape is unique. The pylopods of Tenerognathia are very narrow and curved anteriorly, correlated with the narrow buccal cavity limited by large eyes occupying much of the cephalon. In contrast, Caecognathia, Elaphognathia, and Gnathia have broad flap-like pylopods often overlapping each other (Monod, 1926; Cohen and Poore, 1994) .
Apart from pylopods, Tenerognathia show none of dorsal sulcus, paraocular ornamentation, and frontolateral processes on the cephalon observed in many species of Gnathia (Monod, 1926; Cohen and Poore, 1994) . The frontal border of Elaphognathia is deeply excavated (Cohen and Poore, 1994) and thus different from that of Tenerognathia. Small mandibles without an internal lobe and the cephalon lacking dorsal sulcus may resemble some species of Caecognathia (e.g., C. branchyponera Cohen and Poore, 1994 and C. leptanilla Cohen and Poore, 1994 , both from Australian waters). However, T. visus is further distinguished from Caecognathia species by the presence of a small mediofrontal process and lack of lobuii on pereonite 6.
